constructs obtained from deletion of the N-terminal histidine tag in pIVEX vectors resulted in approximately fivefold less yield compared with constructs bearing the optimized pIVEX4d N-terminal residues. Cleavage of the tag could be achieved when using a Thrombin cleavage site including a GSGS linker between this site and the anchor. This protease cleavage, however, was omitted for most preparations since, due to star activity of Thrombin, the benefits from spectral simplification did not outweigh the protein loss incurred, particularly after completion of resonance assignment. The final NMR sample in a Shigemi tube was obtained by buffer exchange against PBS (pH 6.3, with 5 mM DTT and 1/100 protease inhibitor) and concentration to 280 µl using spin concentrators of decreasing size. S-(1-oxyl-2,2,5,5-tetramethyl-2,5-dihydro-1H-pyrrol-3-yl)methyl methane-sulfonothioate (MTSL) spin-labeled single-cystein mutants were produced using Ser to Cys mutants at positions S486 and S499 upon mutation of other Cys residues to Ala. Subsequent reduction of the spin label was pursued using 1 mM ascorbic acid.
Spectroscopy
All NMR experiments were recorded at 37 °C on Bruker spectrometers of 800 or 600 MHz Larmor frequency and Avance III consoles equipped with Topspin 3.2 or a 750 MHz Bruker spectrometer with an Avance III console and Topspin 2.1. Additionally, a 500 MHz Varian spectrometer with a cryprobe and a 500 MHz Bruker spectrometer with a room temperature probe were used initially to support biochemistry and for screening of NMR conditions. For resonance assignments, HNCA, HNCACB, HNCO, and HNCOCA experiments and 15 N-edited NOESY experiments were recorded on various deuterated, 15 N, and 13 C-labeled full-length and S1P-shortened (only HNCACB and HNCO) SREBP anchor constructs, using standard or non-uniform sampled acquisition.
15 N-edited NOESY experiments were recorded using 90 ms NOESY mixing time on both constructs at 800 MHz. Apart from most residues of N-terminal His 8 tags and their cleavage sites in uncleaved NMR samples, we could unambiguously assign 38 amino acids (85 % of all non-Pro residues) of the SP2 substrate, and 60 amino acids (78 % of all non-Pro residues) of the two-TM helix membrane anchor, see Figure 2A . The first five N-terminal residues, which include an S2P recognition site and are predicted to be flexible, non-membraneembedded residues, could not be assigned, presumably due to fast H N exchange with solvent. The remainder of those residues unassigned proved impossible to identify due to fully protonated amino acids in the case of Gln, Trp, Cys, and Asn in combination with the long tumbling correlation times of the membrane protein constructs in a micellar environment. In the case of the S1P-unprocessed anchor, a large stretch within the second helix (Q541 -N553) could not be assigned unambiguously even upon partial use of combinatorial labeling, probably due to the degenerate chemical shifts of repetitive Leu or Val residues in addition to several Pro or non-deuterated (NCWQ) residues, which were generally not observable (QWLLPPVVWLLN).
Dynamics experiments (hetNOE (steady-state NOE using 3 s 1 H irradiation times), 15 N T 1 , and 15 N T 2 , on the shortened anchor only) were recorded at 800 MHz. All NMR data were processed using Topspin or NmrPipe (2) (for non-uniform sampled experiments) and further used in CCPNmr Analysis (3), Microsoft Excel, and Pymol (4) . NOE data as well as transverse and longitudinal relaxation rates were used to perform reduced spectral density mapping in Relax (5). Cross-correlated cross-relaxation experiments were performed using the methods of Pelupessy et al.. (6, 7) The spectra were processed in NmrPipe, and peak intensities extracted using CCPNmr Analysis were used to calculate the cross-relaxation rates using self-made scripts in Python. General graphical illustration was pursued using Adobe Illustrator. Preliminary structural models were obtained using chemical shifts (TALOS+) (8) , NOE, and PRE data in combination with CNS (9).
Molecular dynamics simulations (MD)
MD simulations and analysis were performed with the Gromacs 5.0 (10) package. The starting peptide structure as obtained from CNS based on secondary-structure restraints and NOEs was inserted in equilibrated POPC, DLPC lipid bilayers using g_membed (11) . It was also inserted in a pure water box (without bilayers). The solvent and the membranes were equilibrated around the peptide for 200 ns, keeping the peptide heavy atoms restrained, using a force constant of 1000·kJ·mol -1 nm 2 . The pressure was kept constant at 1 bar (Berendsen pressure coupling (12)) and the temperature was 37 °C (velocity rescale thermostat (13)). A Lennard-Jones cutoff of 1.0 nm was used and PME (14) for long-range electrostatics. The integration timestep was 2 fs. LINCS (15) and SETTLE (16) were used to constrain the bonds of molecules and water, respectively. The SPCE water model was used, together with the Amber99sb-ILDN (17) forcefield for the protein and the Cordomi (18) United Atoms forcefield for POPC lipids and the Stockholm lipids port for DLPC (19) . For the production run, simulations of 1 µs each were run for the peptide in POPC, DLPC and water. Root mean square fluctuations (RMSF) of the backbone atoms were calculated after fitting the trajectories to the backbone of amino acids 5 to 20 or 10 to 20. The secondary structure of the peptides in the simulations were estimated using DSSP (20) . The hinge angle of the helical parts around the NP motif was calculated in each trajectory excluding the first 100 ns. The C α of residues 487, 488 and 498, 499 for the first helical part (before NP) and the C α of residues 502, 503 and 505, 506 for the last helical part (after the NP) were used to define the helix vectors. The relative extent of different types of secondary structure and RMSF over time were extracted from equidistant snapshots spaced by 0.4 ns using the Amber99sb-ILDN force field. Circular Dichroism spectroscopy was pursued using a Jasco J-815 spectrometer.
Bioinformatic analysis
Helix packing prediction was pursued using psypred MEMPACK (21) . In accordance with the hydrophobic helix surfaces lacking a zipper or other common packing sequences, helix packing prediction yielded no or multiple, poorly defined, and contradictive interaction surfaces. Only one (conserved) polar residue (Asn353) can be found in the second helix, whereas the first helix of SREBP1 contains two polar residues (Ser and Thr) near the cleavage site. Even though a stable interaction between the two helices is unlikely also in the physiological case, at least temporary contacts are likely and cannot be excluded by the in-vitro data. Such an interaction, however, seems of low significance generally and for the analysis here, since the crucial step of S2P proteolysis occurs with the S1P processed anchor. Consequently, we are here focusing on this S1P-cleaved S2P substrate in this work, which bears only the N-terminal helix.
Primary sequences from arbitrarily selected single-TM proteins (22) for hydropathy plots were obtained from Uniprot. We selected non-precursor (non-RIP-substrate) proteins exclusively for the comparison: the transport protein comB (P36498), the disintegrin and metalloproteinase domain-containing protein 10 (ADAM10, Q10741), and the mast cell surface glycoprotein Gp49A (Q61450). Hydropathy characteristics (Kyte and Doolittle (23)) were determined using the EMBOSS Pepwindow framework (24) . Topology was predicted using the JPRED prediction software (25) . Figure 1 in the Main text, but using only the fragment shown as an input for the routine (brown: helix and less then 25% accessible to solvent, blue: random coil and more than 25% solvent accessible, yellow: coil and less than 25% accessible). No β-strand is predicted near the S1P cleavage site. In later stages of the project, Talon resin was used rather than Nickel beads due to better compatibility with reducing agents. B) Monodisperse profile of the anchor in size exclusion chromatography on an analytical S200 column. The use of SEC was observed to provide hardly any sample improvement and was usually omitted in later stages of the project. Figure 3 : Detergent screens at 500 MHz proton Larmor frequency. Shown are spectra of the full-length SREBP anchor expressed without a histidine tag recorded in lyso myristoyl glycero-phosphoglycerol (LMPG), dihexanoyl-glycero-phosphocholin (DHPC), dodecyl phosphocholin, and lauryldimethylamine oxide (LDAO) in 7 h each. The spectrum in LMPG was recorded using a 600 mM sample and a room temperature probe, whereas the others were recorded on 200 mM samples using a spectrometer equipped with a cryoprobe. HSQC spectra with assigned residues at 800 MHz proton Larmor frequency. A) SREBP anchor as shortened by S1P, containing residues M482 to L530, B) complete anchor (M482 to V566). Asterisks mark residues assigned but belonging to the uncleaved N-terminal tag. Crosses mark unassigned residues. The S516 peak is below the contours shown in the plot. 8) The y-axis shows the prediction probability for different types of secondary structure based on 1 H N , 15 N H , 13 C α , 13 C β , and 13 CO. Red, beige, and gray colors represent helix, coil, and strand. White areas denote such strips where assignments could not be achieved. S499C (B) , respectively, as indicated by orange arrows. Reduction of the spin label was achieved with 1 mM ascorbic acid in the same sample and buffer exchange into PBS. Scaling of the peak intensities was pursued as to reflect the signal with respect to the average peak height of observable signals (1 unit). The shaded region depicts integral membrane space as deduced from water accessibility data. Only resolved and unambiguous peaks are shown. Fluctuations of the hinge-motional angle of the SREBP anchor in MD simulations using an Amber99sb-ILDN force field. The green, blue, and red curves signify the angle measured between the first and second helical part above and below the hinge motif in DLPC, POPC, and water environment, respectively. The hinge angle is defined here as the angle between two vectors in the helix direction, i. e. i) the vector connecting the mean between C α of residues 487 and 488 with the mean between C α of 498 and 499 and ii) the vector connecting the mean between C α of 502 and 503 with the mean between C α of residues 506 and 507. . At least initial binding of SREBP could involve an α-helical conformation, owing to ample space in the mjS2P binding pocket. The scissile peptide bond might still be unfolded by chaperone activity of the enzyme in a second step and cleaved in an extended β-strand conformation, as it would be for protease cleavage in soluble proteases. These docking results (for an artificial enzyme-substrate combination), however, need to be treated with caution. 
